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Abstract
The focus of this report is to assist in the deployment of renewable energy in New York City by
creating a framework that affordable housing organizations can use to navigate evolving New
York regulations to deploy solar PV to their tenants and reduce their tenants’ utility bills. New
York’s regulatory environment is trying to make it easier to deploy solar PV through programs
such as Shared Solar Program and Remote Net Metering that provide guidance to those who are
currently unable to access solar PV. However, incentivizing Solar PV and distributed generation
have disproportionately increased costs for utilities, which has led to a less favorable pricing
regime. To understand the evolving regulatory landscape and how it will impact the ability to
install solar PV at affordable housing organizations, this report provides an analysis of current
regulations to understand their limitations and offer potential solutions. I find potential rule
changes that can incentivize the installation of solar PV at affordable housing organizations.
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Executive Summary
Gowanus Grid and Electric (GG&E), a for-profit developer in NYC, is developing a plan to
provide 100% renewable electricity to Fifth Avenue Committee (FAC), a South Brooklyn
affordable housing organization that manages 46 properties and provides housing to 519
families. If this project is successful it will provide the tenants with a reduction in their utility
bills and power the organization with renewable energy. Furthermore, GG&E would like to turn
this into a repeatable model that could be implemented at other affordable housing organizations
in New York City.
Solar Photovoltaic (PV) is still a nascent technology. Deployment of solar electricity in
the United States is rapidly expanding and the quantity of total installed solar electricity in 2016
doubled from the previous year (SEIA, 2016). Solar energy is attractive for homeowners because
it provides benefits such as reducing an electricity bill, provides a stable rate of electricity,
producing electricity that is carbon free, and allowing homeowners to produce their own
electricity, thereby decreasing their reliance on their local utility. However, even with these
benefits solar energy still only makes up 1% of the total energy mix in the United States (EIA,
2016).
This is due to impediments for the deployment of solar PV, such as the high upfront costs
that require significant investments (Comello & Reichelstein, 2016), inability to provide a
financial return without tax incentives (Comello and Reichelstein, 2015), technical factors that
make it harder to integrate solar electricity into the current grid (Stram, 2016; Balcombe et al.,
2015, NREL, 2013), and a disruptive business model that is met with resistance from the utilities
(Tayal, 2016; Giotitsas, Pazaitis, Kostakis, 2015). Despite these impediments, the rate of
deployment is beginning to grow (SEIA, 2016).
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Governor Andrew Cuomo and the Public Service Commission (PSC) --the regulatory
body that decides on the electricity prices in New York—have recognized the challenges of
transition to a grid powered by renewable energy and created the Reforming Energy Vision
(REV) initiative (rev.ny.gov). Two of the main goals of the REV initiative are to continue to
incentivize the deployment of distributed generation with the goal of powering the grid with 50%
renewable electricity by 2030, and to ensure that the utilities revenue is not negatively impacted
(rev.ny.gov; Case 15-E-0751, 2016). This has led to a reevaluation of the value of distributed
generation1 and the price that an installer of solar PV would receive for their electricity
production (Case 15-E-0751, 2016).
The REV initiative argues that the current method of valuing electricity production from
distributed generation, called the net energy metering credit (NEM), is inflexible (Case 15-E0751, 2016). When a homeowner installs solar PV, they receive a kWh reduction on their utility
bill for each kWh the system produces, this is the NEM credit. The REV initiative created a
monetary credit that is able to price distributed generation based on the value it provides to the
gird, encourage the continued deployment of distributed generation, and ensure that the utilities
and customers who are unable to install distributed generation are not adversely effected (Case
15-E-0751, 2016). This is accomplished through two tools: the value stack and tranches. The
value stack creates a wholesale value of distributed generation based on the benefits that the
electricity provides to the gird. The value stack is composed of the energy value, installed
capacity value, environmental value, and location system relief value. PSC and ConEdison –the
utility of NYC-- believes that the value that solar PV provides to the grid should be valued at

1

Distributed generation is electricity that is produced on the customer side of the grid, allowing utility customers to
become their own power producers (Case 15-E-0751, 2016, p. 1)
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$0.1166/kWh. This is a reduction from the current estimated blended rate2 of $0.2158 in New
York City that someone who has installed PV would receive from the NEM credit (Case 15-E0751, 2016; ConEdison, 2017).
The REV initiative does not want to impede the current developing solar industry in New
York, so the PSC proposed to gradually implement this true price for distributed generation
(Case 15-E-0751, 2016). To keep the price equal to the current blended rate, the PSC proposed
using a Market Transition Credit (MTC). This credit makes up the difference between the true
wholesale price and the current blended rate that the NEM credit provides. This is accomplished
through tranches, which is a step-down mechanism based on the total amount of solar PV that is
installed. The utilities estimated that 548 MW of solar PV could be installed in New York City
without reducing their revenue by more than 2%. This amount is divided into three different
tranches, with each tranche equal to a specific MTC value. As solar PV continues to be installed
around the city it will receive a specific rate until the decided upon amount of installed capacity
is reached. Once that quantity is reached the next tranche is used that will provide a lower MTC
until all of the tranches are full and 548 MWs of solar PV is installed. At that point, all
distributed generation that is produced will be credited at a true wholesale rate of 0.1166/kWh
(Case 15-E-0751, 2016).
While this will not affect the residential solar mass-market until 2020, it will impact the
Shared Solar Program. In 2015, the Cuomo administration created a new program, called the
Shared Solar Program (the probable method to aggregate and distribute solar electricity at FAC),
which allows residential utility customers who are unable to install their own solar PV to access
solar electricity and receive the same NEM credit benefits as someone who installed solar on
2

The blended rate is the total combined costs that a customer is charged to consume one kWh of electricity, in
NYC. The charges that make up the blended rate are the demand charge, the supply charge, and associated taxes.
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their own roof (Case 15-E-0082, 2015). However, the utilities felt as though this program
provided solar developers with an unfair benefit. The utilities argued that solar developers could
install solar PV on a scale generally reserved for sale at the wholesale rate. Now these developers
could sell this electricity directly to their customers and they are able to charge those customers
based on the higher residential rate (The Joint Utilities, 2016). The utilities argued that this is
impacting their business model and the PSC agreed. It is one of the reasons for the creation of
the REV pricing scheme (Case 15-E-0751, 2017; Case 15-E-0082, 2017).
However, this decreasing rate for solar PV will impact the FAC project and other
affordable housing projects. The FAC project is GG&E’s plan to provide the FAC affordable
housing organization and its 519 families with 100% solar electricity and reduce the tenants’
utility bills by roughly 20%. The value of providing solar electricity to affordable housing
organizations is that it can reduce cost burdens to those who are struggling to make ends meet in
NYC, and Solar PV provides a cost savings to the tenants of FAC. While this project is currently
being developed, there are challenges that face its successful implementation.
The first of these challenges is financial. For this project to be feasible for GG&E and
FAC it has to provide a positive financial return. This project is unable to provide a positive
financial return without being able to take advantage of tax incentives (Downs, 2008). The two
main available tax incentives are the federal Investment Tax Credit (ITC) and Modified
Accelerated Cost Recovery System (MACRS) depreciation (P. Mandelstam, personal
communication, April 14, 2017). These two tax incentives would reduce the total cost of the
project by about 50% (K. Kilgore, personal communication, May 2, 2017). However, as nonprofits, affordable housing organizations are unable to take advantage of tax incentives due to the
fact that they do not file a tax return. Fortunately, there is a solution, affordable housing
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organization can utilize third-party for-profit partners who can take advantage of these tax
incentives (P. Mandelstam, personal communication, April 14, 2017).
The second challenge is recouping the upfront cost due to the split incentive (Pazuniak,
Reina, & Willis, 2015). Even though the investors provide the upfront costs, the tenants receive
the benefit on their utility bill. To collect this upfront cost will require establishing a Solar
Operation Corporation (OpCo) to administer the billing system (K. Kilgore, personal
communication, December 22, 2016). There are two ways to establish this billing arrangement to
recoup these costs: establish a Power Purchasing Agreement (PPA) or to take over the tenants’
utility bill. A PPA is an agreed upon contract that establishes a set price and number of years that
the tenants would pay the investors at that rate. The challenge with establishing PPAs is that this
contract has to be agreed to by each tenant; furthermore, it creates a second bill for the tenants
on-top of their utility bill that they will receive from the utility. The second method of
recollecting the upfront costs is that OpCo can receive the utility bill directly from the utility and
bill the tenants directly. The advantage of this second option is that the tenants now only receive
one reduced bill and there is no need for a contract; the disadvantage is that it transfers the risk of
possible missed monthly tenant payments from the utility to the OpCo3 (K. Kilgore, personal
communication, May 2, 2017).
While setting up the system to ensure the project provides a financial return and
developing a method to recoup the upfront costs is an issue that needs to be overcome, providing
electricity to all tenants is another challenge. New regulations allow GG&E to aggregate and
distribute the solar electricity so that every tenant is able to benefit from the installation of solar

3

Taking over the tenants account is the method that GG&E will be using. Furthermore, missed payments from
tenants is viewed as a minimal risk.
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PV. There are two possible methods that GG&E could use to aggregate and distribute the solar
electricity.
The Shared Solar Program (Case 15-E-0082, 2015) is the more likely of these. There are
rules established by the PSC on how to implement the Shared Solar Program, the main rule is
that there needs to be a sponsor and members4. The OpCo takes on the role of the sponsor and
the tenants become the members. The solar electricity is then aggregated by the utility5,
ConEdison, and evenly applied to each tenants’ utility bill (Case 15-E-0082, 2015). In addition,
GG&E could take advantage of Remote Net Metering (RNM). To use RNM, typically reserved
for commercial utility accounts, all accounts have to be under the same ownership. The account
where the solar PV is applied can then transfer the credits to additional accounts (ConEdison,
2017, p 244). The method of distribution will be decided by GG&E’s legal team through a
conversation with ConEdison.
Even with the ability to aggregate and distributed the solar electricity, the FAC properties
can only support enough solar PV to provide the organization with 20% solar electricity. To
power FAC with 100% renewable electricity the project will have to occur in two phases. The
first phase is an on-site install. The second phase will require finding an off-site location to
install solar PV. This will require finding a property or location that is willing to host an
installation of solar PV for 20 years to prevent disruption (K. Kilgore, personal communication,
2016). Lastly, there are two limitations that GG&E and FAC should consider: small profit
margins when dealing with affordable housing organizations and access to upfront capital.

4

The sponsor is anyone who is responsible for building the generation facility, and owning or operating it. They also
manage the membership; this includes collecting account information and sending that information to the utility. The
members are ratepayers who purchase credits for the solar (Case 15-E-0082, 2015, pg 8).
5
The interconnection process is discussed in chapter 4. While the interconnection process is similar to that of
typical solar installations, there was a delay in implementing the interconnection process for the Shared Solar
Program. ConEdison formalized the process on March 7th, 2017.
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As the REV pricing scheme continues to adjust, it will lower the financial value of this
and future projects. Fortunately, the PSC recognizes this challenge for NYC affordable housing
organizations who are unable to receive the benefits that solar developers outside of NYC are
able to gain through the Shared Solar Program. To overcome this challenge, they have proposed
allowing solar that is deployed outside of Zone-J6 to affordable housing organizations in NYC
(Case 15-E-0751, 2017; Case 15-E-0082, 2017).
The second limitation is a concern with the availability of upfront financing. Currently,
the GG&E and FAC project will be utilizing investors. However, the project will provide a 5%
return over 20 years (for investors this is considered a low return). Finding investors who are
willing to invest at that rate is a challenging proposition (K. Kilgore, personal communication,
February 9, 2017). Loans are the preferred financing mechanism of this type of project.
Unfortunately, banks perceive affordable housing tenants as unreliable to always pay their utility
bill, and are hesitant to provide the necessary capital to affordable housing organizations to
invest in renewable energy projects (P. Mandelstam, personal communication, April 14, 2017).
The Green Bank has emerged as a means to finance future projects, as they will provide loans to
renewable energy projects that are view as risky. Developing a relationship would help to
increase the chances of finding loans to fund future projects.

6

Distributed generation is not allowed to be shared with different utility zones, this means that solar electricity
produced in Zone-J cannot be consumed in another zone in New York. Zone-J is the five boroughs of NYC and
operated by the utility ConEdison.
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Based on this research, this report provides recommendations to both developers and policy
makers.
RECOMMENDATIONS FOR DEVELOPERS
•

Develop a relationship with the Green Bank to gain access to debt financing for future
project: The Green Bank is a valuable resource that can help GG&E gain access to
financing and loans. This will reduce the need to find investors who might not be
satisfied with the returns that solar electricity for LMI customers provides.

•

Initiate the interconnection process at the beginning of future projects: A key component
of the Shared Solar Program is providing member accounts to the utility. For a developer
that has to structure PPAs with each tenant, this process should begin as soon as it
appears that the project is feasible. That way the names of all of the tenants and their
accounts can be submitted and the electricity correctly distributed to those accounts as
soon as the solar PV begins to produce electricity.

•

Hire team of consultants to evaluate the roof to ensure project feasibility: Finding future
projects, specifically offsite locations that are suitable to host a solar PV installation is
critical. Hiring a team of consultants when a roof is identified while ensure that
deployment at that location is feasible.

RECOMMENDATIONS FOR POLICY MAKERS
•

Increased access to funding for Affordable Housing Organizations and LMI Customers:
There is a hesitancy from private investors to provide capital for projects that will provide
LMI customers with solar electricity due to the fact that investors view these customers
as risky. The Green Bank steps in as a possible asset to provide this capital. Policymakers
in Albany should focus on providing additional capital to the Green Bank that focuses
specifically on bringing solar electricity to LMI customers.

•

Expand the zone for all solar deployment: New York City, home to 8 million people,
consumes a lot of electricity. However, the city has limited viable locations for remote
solar projects. Permitting remote solar projects in Westchester and Long Island would be
a way to help increase the amount of solar electricity that powers NYC.

•

Provide the sponsor with the monetary credit and developers with financial incentives:
The sponsor is responsible for the upfront cost of the installation. Instead of providing the
monetary credit to the tenant’s utility bill that results in the need to create a method to
recoup the upfront cost, give the sponsor the option to receive the monetary credit
directly. Furthermore, create additional financial incentives for developers to bring solar
PV to affordable housing organizations. As the margins on future affordable housing
projects are expected to be as slim as the FAC project, developers are less inclined to take
on these types of projects.
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Chapter 1: Introduction
As climate change remains a pressing issue, finding ways to supply the electricity grid with
renewable energy sources has become a paramount objective for New York (rev.ny.gov). As the
world recently passed 410 ppm of carbon in our atmosphere --the highest carbon levels in our
atmosphere in human history-- finding ways to replace fossil fuel produced electricity in our gird
with renewable electricity is a key way to reduce the release of carbon molecules that continue to
exacerbate the effects of climate change (Kahn, 2017; rev.ny.gov).
One solution has emerged to help address this problem—the deployment of solar
photovoltaics (PV) to power affordable housing buildings. Solar PV captures the energy from the
sun to produce electricity. This electricity is produced at no cost, after paying to purchase the
arrays, and is free of carbon emissions (SEIA.org, 2017). New York has recognized the value of
solar PV and renewable energy as a means to transition the energy makeup of the grid away from
fossil fuels (rev.ny.gov). For this reason, Governor Andrew Cuomo, and the State government of
New York created the REV initiative, that aims to power the New York electrical grid with 50%
renewable energy by 2030 (rev.ny.gov).
Another way that New York plans to incentivize the deployment of renewable energy and
distributed generation7 is through Community Distributed Generation (CDG) (Case 15-E-0082,
2015). CDG, also known as the Shared Solar Program, was enacted in July 2015, and provides
an opportunity for those unable to produce solar PV to still receive electricity generated by solar
PV. This program is specifically aimed at residential utility customers (Case 15-E-0082, 2015).
These customers are often unable to access the solar PV due to: a roof not suitable to support a

7

Distributed generation is defined as systems that can generate electricity installed by utility customers (Case 15-E0751, 2016, p. 1).
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solar PV installation, a location with little to no access to optimal sun, and/or the person does not
own their place of residence and is a renter. This program provides these customers the
opportunity to purchase offsite solar PV and receive the benefits as if they had in fact installed
solar PV at their place of residence, including a possible reduction in their utility bill (Case 15-E0082, 2015).
At the same time, the costs of goods, including rent, in NYC continues to increase8, but
wages for the lowest earners has remained stagnant (bls.gov, 2017; City of New York, 2016).
Affordable housing organizations cap rent and utilities at 30% of household income, which
provides lower earners a place to live at a more affordable rate (City of New York, 2016). By
finding ways to decrease electricity costs, affordable housing organizations can further reduce
cost burdens for tenants. Affordable housing organizations can achieve this by utilizing the
Shared Solar Program.
The Shared Solar Program has emerged as a means to provide 100% solar electricity
power to affordable housing organizations, and reduce the tenants’ utility bill. This thesis is
written specifically for Gowanus Grid and Electric (GG&E), a solar developer, who wishes to
determine whether it can supply enough solar PV to run the Fifth Avenue Committee (FAC), a
South Brooklyn affordable housing organization, exclusively and completely with solar
electricity by taking advantage of New York’s new distributed generation laws. FAC operates 46
buildings, and provides an affordable place to live for 519 families in Brooklyn, New York. Not
all of FAC’s roofs are suitable for the installation of solar PV, this means tenants who live in
properties unable to host a solar PV installation would not receive a reduction in their utility bill.

8

The consumer price index is cost of a specific set of good and services, decided by the Bureau of Labor Statistics,
measured annually to see a change in the overall cost to people. The CPI in NYC has increased by 14% since 2007
(bls.gov, 2017).
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The Shared Solar Program allows GG&E to aggregate and distribute electricity that is produced
on the rooftops of the FAC buildings that are able to host solar PV, and to distribute that
electricity to all tenants of FAC. However, even if solar PV is installed on every suitable roof of
the organization’s properties, it would only provide enough energy to power the organization
with about 20% solar electricity (K, Kilgore, personal communications, 2016). The Shared Solar
Program also allows GG&E to install solar PV on off-site locations to provide FAC tenants with
100% solar electricity.
To answer GG&E’s question, this thesis is broken into four chapters, Chapter 2, is a
survey of the literature with the objective of identifying the impediments that face the
deployment of solar PV. This chapter identifies 5 key factors: the upfront costs that require
investments to install solar PV, solar PV’s inability to provide a financial return without tax
incentives, inconsistency in the permitting process, trouble integrating solar electricity into the
current grid, and a disruptive business model that is met with resistance from the utility
companies. The literature review also identified two tools that have emerged that have helped the
deployment of solar PV: community solar and shared solar. Community solar has emerged as an
effective tool to engage those who are indifferent to invest in solar PV. Shared solar further
engages people by providing opportunity for those who were previously unable to acquire solar
electricity. This chapter provided the necessary background research to create the report for
GG&E.
Chapters 3, 4, and 5 are designed to be a standalone report that aims to answer the
question: is it possible to power the FAC organization completely and exclusively with solar
electricity, considering New York’s new distributed generation laws. This report will assist both

17

developers and affordable housing organizations navigate the challenges of deploying solar PV
in NYC, especially with the uncertainty that changing regulations have created.
This report is broken into three chapters. The first chapter beings by explaining the value
of powering the FAC organization with solar electricity. This chapter explains how solar
electricity reduces the tenants’ utility bills. However, due to the REV initiative’s objective of
balancing incentives to deploy renewables while ensuring that the utilities are not adversely
affected, they created a new price for distributed generation that decreases overtime. This is due
to the fact that by keeping the price for distributed generation constant the result will be a
decrease in revenue for New York’s electrical utilities. This decrease will result in those
customers who are unable to access distributed generation with higher electricity bills. This
dynamic led to a new pricing scheme that aims to properly value distributed generation. While
mass-market residential solar will not be impacted until 2020, the REV pricing scheme will
impact the Shared Solar Program. The chapter provides an analysis of how the pricing scheme
will adjust the price of solar PV and how it might impact the FAC project and other future
projects.
Chapter 4 discusses the FAC affordable housing project and how GG&E aims to power
the organization with 100% solar electricity. This chapter describes the steps that an affordable
housing organization must take to determine whether or not it can power its organization
completely with solar, and what challenges the organization must overcome. Furthermore, it
creates a recommendation for a repeatable method to bring distributed generation to other
affordable housing organizations in NYC. Such an initiative will help FAC reduce its utility
costs, while also serving as a model for other affordable housing organizations in NYC.

18

Finally, the fifth chapter provides recommendations to both the developer and
policymakers. The recommendations to the developer focus on ways to deal with uncertainties
both for this current project and future projects. The recommendations to policymakers focus on
ways to financially assist future affordable housing projects and ways to make it easier to bring
solar electricity to NYC.
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Chapter 2: Literature Review
Solar PV is an emerging energy technology. In 2001, according to the Solar Energy Industry
Association (SEIA), the total of all installed solar PV was 4 MW of capacity. By 2016, that
number has risen to 14,762 MW of capacity. Furthermore, that is an almost doubling from the
previous year (SEIA, 2016). While the rate of solar PV installation continues to grow, the
deployment of solar energy accounted for less than 1% of the total energy mix in 2015 (EIA,
2016). To understand how new technologies penetrate the market, the “Technology Adoption
Cycle” is a helpful framework to explain why some have already invested in solar, and why
others have been reluctant to make that investment.
The Technology Adoption Cycle, first introduced in 1957 by George Beal and Joe
Bohlen, argued that some people actively seek out new ideas, where others move slower and will
only adopt new technologies when they see value in it (Beal & Bohlen, 1957). Some early
adopters find value in installing solar PV because of its environmental value, argue Koirala,
Koliou, Friege, Hakvoort, and Herder (2016), even if they have to pay a higher price for
electricity. Schelley (2013), who surveyed 48 people who installed solar PV in Wisconsin, found
that another factor that led people to deploy Solar PV was its technical appeal.

Figure 1: The technology adoption cycle shows timeline of adoption for new technologies
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Scholars have identified several key impediments for deploying solar PV among nonearly adopters. These include financial barriers, such as upfront costs and lack of credit, need for
governmental financial incentives, permitting policies, challenges in integrating solar PV with
the grid, and resistance from utilities due to the disruption of their business model. However,
community mobilization has been a successful way to engage residents to deploy solar PV, and
shared solar programs have begun to engage those community members who are unable to install
solar PV at their place of residence9.

Financial Factors
There are two financial challenges to the deployment of Solar PV. The first is the high upfront
cost and the current inability of solar PV to provide a positive net present value (NPV)10 without
financial assistance. The second is that investors still view solar PV as a risky investment, and
investments in renewables lag behind investments in traditional fossil fuels. This section will
discuss how these two factors affect the deployment of solar PV.

Upfront Costs
Residential Solar PV requires significant initial upfront investment. The National Renewable
Energy Laboratory (NREL) estimates that the average cost to install a watt’s worth of solar
electricity is $2.93, and categorizes residential installs between 3-10 KW (NREL, 2016). Thus, it
will cost a homeowner who wants to install a solar PV system between $8,790 and $29,300.

9

It is important to note that there is a difference between residential solar and utility solar, the key difference being
the economy of scale. Utility-scale solar installations are large and aim to be competitive with wholesale electricity
rates. Residential solar is installed on a much smaller scale and aims to be competitive with the market rate that
homeowners pay for electricity.
10
A project’s net present value is the total profits (revenue – costs) of the project in present day values.
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Comello and Reichelstein’s (2016) analysis examined the deployment rates relative to the NPV.
They wondered what would occur if a solar PV project provided a reduction in utility bills less
than the levelized cost of the install11. Fortunately for their analysis, Nevada had done exactly
this. The state focused on eliminating the positive NPV of solar installs by allowing the utilities
to increase the cost of connecting solar PV to the grid (this issue will be discussed in later
sections). This resulted in the majority of new projects across the state being put on hold. As
Comello and Reichelstein argue, for homeowners to invest in the upfront cost of solar PV, the
majority would like their investment to provide a positive NPV, but, unfortunately, solar PV has
never been able to provide this value without financial assistance.
Financial assistance for a new industry like solar PV can be rationalized on the basis of
the Infant Industry Theory. The Infant Industry Theory argues that protections are necessary to
create an industry that would otherwise not survive due to the lower cost of an alternative
(Principals of Economics, 2014). New industries need the time to, “develop the skills,
management, technology, and economies of scale that it needs to become a successful profitearning … industry” (Principals of Economics, 2014, pg. 788). Financial assistance at the federal
level takes the form of investment tax credits (ITC), the rationale for which is based on the infant
industry argument12.
Comello and Reichelstein (2015) argue that the ITC has allowed the cost of deployment
to remain competitive while the real costs dropped from $7.90/watt in 2006 to $2.93/watt in

11

The levelized cost is the total initial cost and future costs of investing in solar PV divided over the total
production of the system. If a system costs $10,000 dollars (including all future maintenance and possible incurred
interest), and produces 100,000 kWh over the life of the system, the levelized cost is $0.10/kWh (Institute for
Energy Research, 2011). If a person can purchase a kWh from the utilities at $0.09, the person will forego investing
in solar PV.
12
The ITC provides homeowners or for-profit businesses a percentage return based on their total install cost when
they file their annual taxes.
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2013. The authors examined the effects a decrease in the tax credit from 30% to 10% would have
in 2015. They found that while the cost of deployment would continue to fall on its own, new
installs of Solar PV were not yet capable of competing on their own13.
Additionally, states have further incentivized solar deployment. States that provided
further financial incentives saw a greater deployment rate of solar PV compared to states that
relied solely on federal tax credits (Shrimali & Jenner, 2013; Comello & Richelstein, 2016;
Janko et al., 2016). One example of these incentives is net metering14, where state regulators
require a utility to credit any electricity production at a rate above the wholesale purchase price.
This method of crediting solar PV has been an important tool that has helped grow the solar
industry (Comello & Richelstein, 2016; Darghouth, Barbose, &Wiser, 2011).

Lack of access to credit
While financial incentives that provide investors with a positive NPV are critical for deployment,
access to upfront capital for those lacking the available capital has proven to be another
challenge. Banks have been slow to recognize the value of solar energy, and it is still viewed as a
risky investment (Schub, 2014; Leonard, 2014). Leonard (2014) argues that this view is due to
the fact that new markets tend to have insufficient data on future risks. Schub (2014) highlights
the discrepancy of investments in renewable energy, totaling 300 billion dollars in 2013,
compared to investments in fossil fuel facilities, totaling one trillion dollars.
Green Banks are one tool that has been used to overcome this investment barrier. Green
Banks are government institutions that are directed by policymakers to utilize public funds to

13

On December of 2015, Congress decided to extended the 30% federal tax credit for all new solar PV installations
through 2019.
14
A net-meter fee is where the utility purchases the excess electricity that a solar PV produces, as it is integrated
onto the grid and distributed elsewhere.
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encourage private investments into renewable energy (Schub, 2014; Leonard, 2014). While
Green Banks are capitalized with public money, they differ from other government incentive
programs as they are expected to at least breakeven (Schub, 2014). Green Bank seek out
renewable energy projects that have either been ignored or viewed as too risky by private
investors, but will provide a return on their loan (Schub, 2014).
Green Banks bridge the gap between people who want capital for their renewable energy
projects that will provide an economic return and investors with capital. Leonard (2014) states
that a Green Bank accomplishes this by, “offering innovative clean energy finance mechanisms
that reduce risk and help ‘normalize’ investment in clean energy, and thus leverage a limited
amount of public or ratepayer funds to attract much higher amounts of private capital” (p. 199).
Green Banks help to provide capital to those who do not want to make the investment into solar
PV due to the financial burden. However, even when someone wants to install solar PV, the
actual installation process presents its own complications.

Inconsistencies in permitting processes
While costs are a critical consideration in installing solar PV, the lack of consistency in the
permitting processes between jurisdictions results in an additional barrier. Permitting slows the
deployment of solar due to an inconsistent process that requires installers to spend resources to
ensure the correct requirements are met. NREL, 2012 highlights this issue in Michigan (Miller et
al., 2012). The process was time consuming and unclear, and it differed by jurisdiction, placing a
burden on installers. Additionally, some jurisdictions had not even established a permitting
system necessary to move forward with an installation project. The desire for the technology has
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grown faster than regulators have been able to adapt. This is also an issue when it comes to
integrating solar PV with the electrical grid, as discussed in a later section.
If Michigan were to follow the lead of the city of San Jose --considered the leader in
standardizing the permitting process for solar PV-- NREL predicted that Michigan would be able
to increase growth rate of solar PV installations by 38% annually (Miller et al., 2012). To
decrease the complexity of the permitting process San Jose noted that:
“A standardized permitting template has the potential to guide local
governing bodies to a more uniform solar ordinance and a more uniform
inspection standard process to reduce the time and expense of solar
installations. The city observed that its transparency of information,
provided on its website and through hands-on workshops, has been a
factor in reducing market barriers to solar adoption. Furthermore, having a
permitting process with clearly defined and publicly accessible
requirements has been critical in expanding adoption of solar” (Miller et
al., 2012).
One of the ways to reduce the cost of solar installs is to find ways to eliminate the soft costs,
which include permitting and installing (Burkhardt et al. 2015). As the example of San Jose
highlights, policymakers who work with installers to determine the best process ensured that
systems and installs are safely performed, while easing the burden of the process, saw this
cooperation reduce the cost of a solar PV install and resulted in an increase in solar PV installs.

Integration Challenges
Integrating solar PV into the current grid raises a series of issues for the utilities that have led to
an increase in their costs. Solar PV creates two challenges for utilities based on its intermittent
and distributed nature. The current grid is designed for fuels that can be used to produce
continuous electricity. Solar PV is an intermittent energy source that can only produce electricity
at certain times of the day, limiting the possibility of fully replacing the current system until
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there is a way to create a consistent 24 hours a day baseload of electricity (Balcombe et al.,
2015). This has led to issues where the grid operators are operating under uncertain conditions,
as backup electricity is always required in case solar generated electricity is unexpectedly
unavailable. This reserve electricity comes at a greater expensive than the solar energy (Stram,
2016; Balcombe et al., 2015).
Another concern with regard to residential solar is that the distributed nature of the
production runs counter to the fact that the current objective of the grid to send electricity in just
one direction (NREL, 2013). This requires upgrades to the grid to ensure that electricity not
produced at a centralized location is capable of being utilized elsewhere (why this is important
will be discussed in the next section). Integrating residential solar into the grid is placing a cost
burden onto the utilities and it is disrupting their business model.

The Utility Business Model Disruption
The challenges of integrating solar PV has led to a disruption in the utilities’ business model.
The traditional method of electricity production utilizes large facilities to produce cheap
electricity that the utilities purchase at a wholesale rate and supply to customers at a retail rate
(Tayal, 2016; Giotitsas, Pazaitis, Kostakis, 2015). Now with the rise of residential solar PV, the
utilities are beginning to deal with producers of electricity who used to be their customer base;
this is depleting their customer pool (Tayal, 2016).
Furthermore, states have required utilities to compensate the producers of solar electricity
at the retail rate. Comello and Richelstein (2016) argue that the current method that the utilities
use to compensate installers of solar PV, net metering,15 used to incentivize the growth of a

15

Net-Metering is a credit that installers of solar PV receive for their solar PV production.

27

nascent industry, has not adjusted accordingly. This is eroding the utilities’ revenue as the
utilities are required to purchase the solar electricity at a higher rate than they could from a
wholesale source. This lost revenue is recouped by charging the customers who are unable to
install their own solar PV a higher price (Comello & Richelstein, 2016).
Another result of a decrease in revenue is that established industries feel threatened
argues Hess (2016). Hess continues that utilities start to use their power that they have cultivated,
such as applying pressure on politicians to allow them to reduce net-meter rates or charge an
interconnection fee, to protect their profits. However, Janko et al (2016) point out that the
utilities still play a critical role in an environment with an increase in distributed generation16.
The utilities are tasked with maintaining and updating the powerlines and ensuring that the
necessary energy is ready when the energy produced by solar PV does not satisfy the needs of
the grid. The utilities are currently handling the brunt of the cost.
New York recognizes the challenges that face the utilities, and recognizes that this shift
in the business model will continue to erode utilities’ revenue (Makholm, 2016; Brocks,
Nyangon, & Taminiau, 2016). The state is starting to experiment with a new business model that
incentivizes the deployment of renewables but ensures that both the utilities and customers who
are unable to install renewable energy are not adversely affected. To address these concerns,
New York has created a responsive pricing model. A responsive pricing model aims to
accomplish two things. The first is to purchase electricity based on the value it provides to the
grid, such as added resiliency during peak demand times or its environmental impact. The second
is to put caps on the price paid for distributed generation, so that the utilities’ revenue is
minimally impacted (Makholm, 2016; Brocks, Nyangon, & Taminiau, 2016).

16

Distributed Generation is electricity that is produced by the utility customer.
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Community Mobilization
Even with all the barriers, some communities have found two ways to engage and mobilize the
early majority (as identified in the technology adoption curve) to install solar PV: community
solar and shared solar. Community solar provides a method for interested leaders to engage
apathetic community members. However, there are members of the community left out due to
their homes having insufficient roof space or because they are renters. These members are able to
access solar remotely through shared solar programs. These two tools have been effective means
to increase the deployment of Solar PV.

Community Solar
Communities have shown to be one channel that has been successful in creating the necessary
conditions to mobilize solar PV deployment (Bomberg & McEwen, 2012; Aylett, 2013; Wirth,
2014; Klien & Coffey, 2016). Community solar initiatives are at the neighborhood level, where
individuals come together to find ways to deploy solar PV. This could include the sharing of
information and technical skills (NYSERDA, 2017) or forming a critical mass that receives
economic discounts by achieving greater economies of scale17. In New York, the state
government has created the Solarize Program (NYSERDA, 2017). The Solarize Program
provides communities who are interested in deploying solar, the necessary information so they
can disseminate that information to their community members. In Westchester, NY their Solarize
Program led to the successful deployment of 3.8 MW by the end of 2014 (Solarize Westchester,
2016).

17

Economies of Scale is an economic theory where the cost is reduced as the level of production increases. This is
due to the idea that it is not possible to maximize the inputs for smaller projects (Principals of Economics, 2014).
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The reason that community solar has been a successful way to deploy solar PV, it
provides individual actors a means to engage community members around common ideals. This
engagement has been shown to mobilize apathetic parties in the conversation around solar PV
(Klein & Coffey, 2016). Community solar has been able to create economies of scale for
developers who were able to execute multiple installs simultaneously, thus reducing deployment
costs for community members (Aylett, 2013). Furthermore, community participation can create a
sense of belonging and mission that helps to educate community members and creates a system
of trust (Wirth, 2014).
However, while community mobilization has been shown to be an effective tool, there
are certain conditions –trust, leadership, and commitment-- that must exist for a community solar
PV development project to occur. Schoor and Scholtens (2015) argue that trust is critical for
success because members are unlikely to remain committed if they do not think the group is
acting in their best interest. Furthermore, Bomberg and McEwen (2012) argue that it is critical to
develop a community identity and shared vision, and that people are motivated when a clear
objective is created and that the most effective community based projects are ones where
members are brought in to achieve a specific goal. Lastly, for a community movement to
succeed, there is a need for highly committed members and leaders (Aylett, 2013; Schoor &
Scholtens, 2015; Hoffman & High-Pippert; 2010). It is these members who start and sustain the
initiatives. Finally, there are community members who are incapable of installing solar PV on
their place of residence, so there have been efforts to find ways to engage them.

30

Shared Solar and Securities
In about half the households in the Unites States “the occupants do not own the building, the
building is a multi-unit facility, or the roof space is insufficient” to install solar PV, according to
Augustine and McGavisk (2016). This affects 49% of households. Currently, solar PV is
predominantly an option solely for homeowners (Asmus, 2008; Augustine & McGavisk, 2016).
Renters are unable to install their own solar PV, and due to a principal-agent issue18, the property
owners are not incentivized to deploy solar as their renters will receive the monetary benefits.
Augustine and McGavisk (2016) argue that a new business model, shared solar, is capable of
alleviating this issue. The shared solar model, allows members to invest in remote solar PV
through one of three ways: purchasing, leasing, or investing (if this is possible will be discussed
shortly) in solar PV. Homeowners with the ability to install solar panels on their property are
able to access benefits not available to other households. The shared solar business model aims
to overcome this hurdle by allowing members to buy solar PV generated electricity that they do
not directly own (Augustine & McGavisk, 2016).
One problem that faces shared solar is that there are concerns that it could be deemed a
security in the United States. Samantha Booth (2014), defines a security as a “financing or
investment instrument that entitles the holder to some distribution of property or earnings or
otherwise evidences the issuer’s indebtedness to the holder of the security.” If a financing model
receives a security classification it has to be regulated by the S.E.C., creating another burden to
overcome for stakeholders who are interested in deploying solar (Booth, 2014). Feldman et al
(2015), clarify this concern and explain that the reason shared solar has success in the United

18

The Principal-agent issue is an issue where the agent is able to make a decision that impacts the principal, in this
case the agent is the renter and the principal is the property owner. If the property owner decides to install solar PV,
the tenants receive the benefit on their utility bill, but would have no incentive to pay the property owner for this
new benefit.
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States is due to the fact that there is not a monetary return for the purchaser, but a reduction on a
utility bill. For this reason, shared solar is able to avoid being defined and regulated as a security,
though this does limit other methods of community solar investments.

Conclusion
The literature review examined the challenges that face the deployment of solar PV. Since solar
PV is a nascent industry, the economics of solar have struggled to provide homeowners with a
positive NPV, and this has discouraged people from investing the upfront cost. Furthermore,
there have been challenges of accessing outside capital as banks still have uncertainty towards
renewable energy projects. Coupled with the lag in streamlining permits, these conditions have
proven to be costly barriers. The way to help the deployment of solar installs is to ensure that a
person interested in installing solar will receive a positive financial return, be able to access
capital, and have limited burdens during the permitting process.
Solar PV is resulting in additional costs for utilities due to grid integration that are
resulting in a changing business model. The utilities’ costs are increasing, and their sources of
revenue are decreasing, as residents are becoming less dependent on purchasing electricity from
the grid. The utilities are using their regime power to fight back and reduce the financial
incentives for solar PV. However, the utilities still play a critical role as they are responsible for
transporting electricity and it is important to find a compromise. In New York, this compromise
is already occurring because the state wants to reduce the burden on the utilities while ensuring
that the financial incentives to deploy solar PV remain.
To mobilize an early majority, community solar has emerged as a critical tool. This
section focuses on the use of community solar and how it can be a powerful tool to engage
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homeowners. However, even though community solar has emerged as an effective tool, there are
community members who are unable to participate. There are bill payers who are unable to
install solar PV either due to shade, roof space, or because they are renters. This spurred the
creation of a new policy tool, shared solar, that allows these community members to partake in
the deployment of solar PV.
Even though all of these factors play a role in the deployment of Solar PV, focusing on
ensuring that projects provide a positive NPV, and finding ways to mobilize homeowners and
other energy consumers are critical considerations for the next two chapters.
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Chapter 3: The Value of Distributed Generation
Distributed generation is electricity that is produced on the customer side of the grid. This has
allowed utility customers to become their own power producers (Case 15-E-0751, 2016, p. 1).
New York has recognized the potential of distributed generation as a way to increase the quantity
of renewable electricity that is powering the grid (Case 15-E-0751, 2016, p. 1). However,
distributed generation is disrupting utilities’ business model. In the past, utilities purchased
electricity from a producer at a wholesale rate and sold it to the customer at a retail rate (Comello
and Richelstein, 2016; Hess, 2016; Tayal, 2016). In states that use net metering, utilities are
required to credit the producer of distributed generated electricity at the retail rate. In New York
with the creation of laws that allow customers to sell to other customers, the utilities feel as
though their profits will be impacted and that this will result in those who are unable to access
distributed generation with higher electricity prices (Case 15-E-0751, 2016, Joint Utilities,
2016). New York recognizes that its goal to increase distributed generation will have an impact
on the utilities’ profits. This has inspired the Reforming Energy Vision (REV) initiative, a way to
address the changing energy landscape that is facing New York (Case 15-E-0751, 2016).

The Reforming Energy Vision (REV)
The governor of New York, Andrew Cuomo, and his administration are leading the REV
initiative that will reshape New York’s current energy environment (rev.ny.gov). This initiative
focuses on a strategy to deploy 50% renewable energy by 2030 (rev.ny.gov). A key aspect of this
strategy focuses on developing a new pricing scheme (henceforth, the ‘REV pricing scheme’)
that continues to incentivize the deployment of renewable energy while also acknowledging and
addressing future challenges of a rapidly developing distributed generation energy system. In the
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following sections, I explain the rationale of the REV pricing scheme, how the current pricing
scheme credits production, and how the REV pricing scheme will impact those customers who
are utilizing distributed generation. Secondly, I describe how the REV pricing scheme calculates
new values for distributed generation and how it plans to both continue to incentivize the
deployment of distributed generation while addressing future pricing challenges.

The Purpose of REV
The Public Service Commission (PSC)19 and the Cuomo administration have recognized that as
distributed generation continues to grow it will begin to have a significant impact on the current
grid, the utilities, and the customers who are unable to participate. The staff report views that the
current method of valuing distributed generation, the Net Energy Metering (NEM) credit,
“provides an imprecise and incomplete signal of the full value and costs of DERs20” (Case 15-E0751, 2016, p. 4). The PSC argues this is the case for two reasons. The first is that not all
distributed generation provides equal value to the current grid, such as electricity not generated
at the optimal time, or produced in a location with significant transmission losses. The second is
that as the amount of installed capacity of distributed generation continues to grow, and the cost
of installs continues to drop, pricing all production at the same rate will begin to erode the
utilities’ revenue, and the utilities will pass these additional costs onto customers. To address this
shortcoming of the NEM credit, the PSC has proposed using a monetary credit.

19

The Public Service Commission regulates utilities and sets the rate that they are allowed to charge for their
services. It is a five-member board, each member is appointed by the governor and approved by the state senate. The
objective of the PSC is to “ensure access to safe, reliable utility service at just and reasonable rates” (“Meet the
Commissioners”, 2017)
20
DER are distributed energy resources
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Distributed Generation Crediting
The PSC acknowledges that the NEM credit “has been an important and effective tool in
fostering the growth of New York’s distributed generation industry” (Case 15-E-0751, 2016, p.
4). New York’s NEM laws were implemented in 1997, according to the Database of State
Incentives for Renewables & Efficiency (DSIRE), and has provided a straightforward method of
crediting distributed generation that is easy for the customer to understand (Case 15-E-0751,
2016). NEM is designed to track electricity that is produced behind-the-meter21 (Sustainable
CUNY, 2014), and provides credit when the customer uses their own produced electric.
The NEM is a volumetric credit that reduces the quantity of electricity that the utility bills
a customer. The REV pricing scheme replaces the NEM credit with a new crediting method, the
monetary credit, that will provide a monetary reduction of a customer’s utility bill. This is how
the two credits differ:
Volumetric credits reduce the volume of electricity that an account is charged by the utility. If a
solar panel produces 100 kWh of electricity for the month, the amount of electricity that the
account is charged is reduced 100 kWh.

Monetary credits show up as a monetary amount on your utility bill. For each kWh of solar
electricity that the account consumes, the bill is credited with a monetary amount (this could be
higher or lower than the blended rate22).

21

The Energy Collective defines behind-the-meter as electricity that is generated at the premise and supplied
directly to a source of production. This is electricity that is not grid provided and for that reason the meter does not
account for it. In front-of-the-meter is electricity that is produced and supplied by the grid.
22
The blended rate is all of the charges that are avoided when someone uses a behind-the-meter kWh of electricity.
In NYC, the blended rate includes the supply charge + the demand charge + plus any avoided taxes.
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The two credits differ in how they are incorporated into the utility bill. A volumetric credit
shows a reduction in the total quantity of kWh consumed, whereas with a monetary credit the
customer would be charged for all consumed kWhs, regardless if they are consuming the
electricity behind-the-meter. The utility then credits all of the electricity produced from a
distributed generation resource as a cash rebate on the utility bill.

Methods of distributed generation that apply
The REV pricing scheme initially aimed to adjust the price of all NEM credits that included
residential and commercial projects (Case 15-E-0751, 2016). However, in the revised March 7th
ruling, the PSC decided that mass-market residential solar PV would be exempt from the new
pricing scheme until January 2020, due to the infancy of the market and a lack of advanced
metering that will be able to properly implement the REV pricing scheme (Case 15-E-0751,
2016; Case 15-E-0082, 2015).
There is another method of providing residential solar, community distributed generation
(CDG), that will fall under the REV pricing scheme and that allows residents who are unable to
install solar PV at their own property to purchase remote solar (the next chapter will discuss this
rule in depth, as it is critical for the GG&E and FAC project). Residents that purchase this offsite solar will see their utility bills credited as though they had installed solar PV behind-themeter at their own homes.

The Breakdown of The Utility Bill
To understand the value to customers of treating off-site solar as if it were installed on-site, it is
important to understand how it impacts the utility bill. If a customer wants their place of
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residence to be powered by solar electricity there are two ways to accomplish this: through an
Energy Service Company (ESCO) or installing their own solar PV. These two options impact the
utility bill in different ways. To show how these two options differ, it is important to first
understand the breakdown of the ConEdison --the utility that serves all of NYC-- electricity bill.
ConEdison breaks their electricity bill into three parts: the supply charge, the delivery charge,
and the service charge:
•

The supply charge is the cost of the electricity supplied. This electricity can be purchased
directly from the utility, or it can be purchased on the open market from a 3rd party provider
(an ESCO). There are two main reasons a customer would switch to an ESCO. The first is
that the electricity is cheaper. The second is that the utility might provide electricity derived
from fossil fuels and the customer prefers renewable generated electricity. The customer is
billed for each kilowatt hour of electricity they use.

•

The delivery charge is the cost of ConEdison providing the electricity from the grid. Even if
a customer is purchasing 100% solar electricity from an ESCO they will be charged a
delivery charge. Again, the customer is charged for each kilowatt hour of electricity they use.

•

The service charge is a fixed rate that the utility charges for the customer’s meter to be grid
connected. This will appear on the monthly utility bill regardless of the customer’s energy
source (why this distinction is important will be discussed shortly).

If a customer generates their own electricity behind-the-meter, the customer will see a reduction
in both their supply and demand charges, a benefit they will not receive if they are purchasing
solar electricity from an ESCO. However, the utilities will be adversely impacted by this new
residential method of distributed generation. In their December 6th 2016 comments to the PSC,
The Joint Utilities2324 argued that distributed generation that is distributed through the grid (such
as CDG) should not be credited at the full retail rate. They argued that as the distributed

23

The Joint Utilities is an advocacy group that represents the following utilities: Central Hudson Gas & Electric
Corporation (“Central Hudson”), Consolidated Edison Company of New York, Inc. (“Con Edison”), New York
State Electric & Gas Corporation (“NYSEG”), Niagara Mohawk Power Corporation d/b/a National Grid (“National
Grid”), Orange and Rockland Utilities, Inc. (“O&R”), and Rochester Gas and Electric Corporation (“RG&E”).
24
A full analysis of their arguments can be found in Appendix A.
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generation market continues to grow, and if the Joint Utilities continued to credit customers’
accounts at the full blended rate, they would see their profits disappear. Additionally, they
argued that remote solar enjoyed greater economies of scale than on-site solar, and other
electricity producers are expected to sell their electricity at the wholesale rate. The Joint Utilities
argued that the people who would be impacted are those who are unable to access distributed
generation as these additional costs would be passed on to them. The PSC agreed with these
arguments, and this is one of the two main issues that the REV pricing scheme aims to remedy.

The REV Pricing Scheme
The REV pricing scheme aims to accomplish the goals of appropriately valuing distributed
resources and continuing to incentivize their deployment, while preventing the utilities and those
customers unable to access distributed generation from being adversely affected. The pricing
scheme accomplishes these goals through two tools: the value stack and tranches.

The Value Stack
The value stack is the true wholesale price for the utilities to integrate distributed generation. The
value stack is derived from identified benefits energy distributors provide, and are added together
to create a monetary credit on the utility bill. The identified benefits of distributed generation are:
energy value, installed capacity value, environmental value, demand reduction value, and
locational system relief value.
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Figure 2: The net metering credit verse the value stack

•

The Energy Value: This is electricity that is produced by distributed generation.

•

Installed Capacity Value: This is the total quantity of electricity that is intentionally produced
during the previous year’s peak hour25. However, intermittent technologies with no storage
capacity do not produce this benefit as there is no control for the time of production. The
staff report does acknowledge that intermittent energy sources help to reduce supply from
other energy sources during peak times, but that it cannot be relied upon.

•

Environmental Value: This value recognizes the reduction of produced carbon. The Social
Cost of Carbon (SCC) is used to calculate this value.

•

Demand Reduction Value and Locational System Relief Value: Distributed generation
reduces transportation costs and losses, as this is energy that is produced closer to the source
of consumption. However, there has not been enough work to calculate the true value. For

25

Peak-hour is the greatest amount of electricity during a one hour time-span that was consumed over an entire
calendar year.
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this reason, the Market Transition Credit (MTC) is in part designed to provide value until this
true value can be calculated.
•

Market Transition Credit: The MTC will be used to make-up the difference between what a
solar PV install would make under the old volumetric crediting rules and the new monetary
crediting rules. The value of this credit will decrease over time as more distributed generation
is deployed.

The report recognizes that solar PV without battery storage, the system that GG&E will be
deploying, will lose value with this new pricing scheme compared with the NEM credit. The
PSC wants to keep the value high in the short-term to continue to incentivize the deployment of
solar PV.

ConEdison’s Estimated True Value of Solar PV
The PSC has asked the utilities to calculate the expected values of the value stack (Case 15-E0751, 2016). ConEdison has provided their estimate on the true payment that they would provide
for Solar PV electricity (Case 15-E-0751, 2017; Case 15-E-0082, 2017, Appendix B pg 1).
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Current Rate

Estimated Current
Blended Rate

$0.2158

New True Rate
Value Stack Attributes
Environmental Rate (E)

Estimated Value
$0.0242

Installed Capacity
(ICAP)

$0.0408

Day Ahead Location
Based Marginal Pricing
(DA LBMP)26

$ 0.0515

Total New Rate

$0.1166

The new REV pricing scheme will eventually reduce the value of community distributed
generated electricity by 46% from the current blended rate.

Tranches
The second objective of the new REV pricing scheme is to adjust the value of distributed
generation over time until it reflects the true value that the electricity provides to the grid. As
mentioned, the PSC does not want to harm the rate of solar PV deployment in the short-term, but
recognizes that as the price of installations continues to fall, the utilities will be forced to
overcompensate for the electricity production. The PSC’s staff report (Case 15-E-0751, 2016)
proposes that the way to protect the utilities is through a tool called tranches. Tranches are the
allocated amount of installed capacity at a specific MTC price. Once capacity reaches that
allocated amount, the next tranche is used and provides a lower MTC price. After the final

26

The PSC decided that DA LBMP would also include the energy value (Case 15-E-0751, 2017; Case 15-E-0082,
2017, pg 97).
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tranche is filled the MTC is eliminated, and distributed generation will be credited at the true
value it provides to the grid.

Figure 3: Each tranche is the amount of production will be installed and purchased at that MTC price.

How REV calculates tranches
The staff report calculated the total quantity of distributed generation that could be installed to
ensure that the revenue impact to the utilities ends up being 2% or less (Case 15-E-0751, 2016).
ConEdison has estimated that the total quantity would be 548 MWs of installed capacity (Case
15-E-0751, 2016) divided into three tranches (Case 15-E-0751, 2017; Case 15-E-0082, 2017, pg
130). While at this time the exact amount in each tranche has yet to be decided, ConEdison has
estimated the MTC and installed capacity for each Tranche (Case 15-E-0751, 2017; Case 15-E0082, 2017).
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Tranche

Installed Capacity
(MWs)

Estimated Payment Per
kWh for ConEdison
Customers

Estimated Market
Transition Credit

1
2
3

137
206
205

$0.2158
$0.2050
$0.1943

$0.0993
$0.0885
$0.0777

Phases
To roll out this new cost model, while not creating shocks to the New York distributed
generation market, the PSC plans to implement this new pricing scheme in two phases (Case 15E-0751, 2016). The first phase went into effect with the recent ruling and applies to all new
projects (Case 15-E-0751, 2017; Case 15-E-0082, 2017). During this phase, estimated to last
until May 2017, new installs of distributed generation will be purchased at the current NEM rate
(Case 15-E-0751, 2017; Case 15-E-0082, 2017). However, there are two key differences. The
first is that this rate only provides compensation for 20 years. The second is that a project can opt
into phase 2 at any point (Case 15-E-0751, 2017; Case 15-E-0082, 2017).
Phase 2 will be the full adoption of monetary credits. While REV has determined the
attributes of valuing distributed generation, the utilities have yet to calculate the exact value.
Once this exact value is determined all new projects will be subjected to this new rate (Case 15E-0751, 2017; Case 15-E-0082, 2017).

Conclusion
This section highlighted the changes in how distributed generation will be valued after the recent
PSC ruling. The utilities will now credit installers of distributed generation with monetary
credits, moving away from the NEM that provided a volumetric credit. The key implication of

45

this change is that the value of distributed generation will begin to decrease as more capacity is
installed. For affordable housing organizations where the price of the distributed generation is
critical, understanding how this price will change in the future will help to eliminate the
uncertainty of the feasibility of distributed generation projects.
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Chapter 4: Fifth Avenue Committee Community Distributed Generation
Project
A recent rule, “Order Establishing a Community Distributed Generation Program”, advocated by
Governor Andrew Cuomo and the State Government of New York and written by the Public
Service Commission (PSC), created the Community Distributed Generation (CDG) program, also
known as the Shared Solar Program27, and has emerged as a methodology that can supply 100%
of a NYC affordable housing organization’s electricity demand with solar energy. Prior to the
introduction of the Shared Solar Program, utility customers could not access solar energy not
produced on their property or rooftop. The rules have created a framework for these utility
customers to purchase solar energy produced off-site from a third-party generator (Case 15-E0082, 2015).
This is a valuable tool for affordable housing organizations, which provide residents of low
and moderate income (LMI) with a place to live that does not exceed 30% of their household
income (City of New York, 2016, 2016)28. An affordable housing organization would consider
Solar PV as it provides the opportunity to reduce its tenants’ electricity bills. The Shared Solar
Program creates a means for GG&E to produce, aggregate, and deploy solar electricity to FAC,
the South Brooklyn affordable housing organization, that will reduce the utility rate for all FAC
tenants.
FAC has 46 properties that provide housing to 519 families. Their properties vary in size,
and some do not have sufficient roof space to install solar panels. Even though the objective is to

27

This is how it will be referred to for the rest of the chapter.
Low and moderate income in NYC is defined as any family of four whose household income is under $100,680
(City of New York, 2016, 2016). The governmental organization, Housing and Urban Development (HUD), further
specifies that this 30% of their income includes their gross housing costs, including utilities” (“Resources”, 2017).
28
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fully install solar panels on the FAC properties, it will only account for a portion of the total energy
consumption of the organization (K. Kilgore, personal communication, December 22, 2016). In
the second phase GG&E will find a location to install solar PV off-site and aggregate and distribute
that electricity to provide tenants with 100% solar electricity. Furthermore, GG&E hopes with the
successful completion of this project to create a repeatable model that allows the company to bring
solar electricity to other affordable housing organizations that face similar challenges.
This chapter will begin by explaining the phases of implementing the GG&E and FAC
solar project. Next, the chapter will discuss the methods to finance solar PV projects at affordable
housing organizations when partnering with for-profit developers, including a description of the
tax benefits that are critical for the success of the project. Then it will explain how to aggregate
and deploy the electricity produced by summarizing the Shared Solar Program and a possible
alternative method called Remote Net Metering (RNM) that includes an explanation of the
interconnection process with ConEdison. Lastly, this chapter discusses several of the limitations
GG&E should consider that may cause risk for the project, including issues facing affordable
housing organizations, and financing the project and access to capital.

The Project
It is the objective of GG&E and FAC to deploy solar panels without battery storage to provide
electricity to all 46 properties and 519 tenants in the FAC portfolio29. There are three key time
frames for this project. First is the development process which will take approximately 6-24
months and includes: finding capital, collecting the tenants’ utility accounts and establishing a

29

Map of FAC properties can be found in Appendix B.
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billing method, and starting the pre-development work30. The second is the interconnection
process, which will take between 60 and 90 days. The third key timeframe is the payback of the
upfront costs that is expected to take 10-20 years. To accomplish the goal of powering FAC with
100% solar electricity, this project will occur in two phases involving FAC owned properties and
non-FAC sites that are able to host solar PV to provide FAC with 100% solar electricity. The
development process, interconnection process, and payback period are described in the remainder
of the chapter. Figure 7 (found later in the chapter) provides a visual of the entire process.

Financing Solar at Affordable Housing Organizations
This section reviews how an affordable housing organization can finance the installation of solar
PV and how costs are recouped over a twenty-year period. This section reviews the tax incentives
available to this project that are critical to the financial feasibility of this project (K. Kilgore,
personal communication, 2016). This section will then discuss the key figures referenced below in
Figure 4. First of these key figures are the investors, who provide the necessary upfront capital to
fund the project and allow an affordable housing organization, a not-for-profit entity, to take
advantage of tax incentives. The second key figure is the Solar Operations Corporation (OpCo.),
which manages the solar power, including maintaining the system and accurately billing the
tenants. The money that is collected through the billing process is then returned to the investors so
that they can recoup their investment. Each of these components in the financing process, including
the challenges that can exist at each stage, are further described in the remainder of this section.

30

Pre-development work is not discussed in this report. Generally, this includes a roof analysis and inspection (with
possible roof construction if the roof is not structurally sound and unable to support a solar panel), a legal team to
deal with contracts and financing, and engineers to determine the placing of the solar panels to receive the greatest
amount of electricity from the installation (K. Kilgore, personal communication, December 22, 2016)
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Figure 4: How solar PV is financed and how the costs are recouped at an affordable housing organization

Tax Incentives
A solar project will not be financially viable without taking advantage of tax incentives (K.
Kilgore, personal communication, 2016). There are two key tax incentives: the federal Investment
Tax Credit (ITC) and the Modified Accelerated Cost Recovery System (MACRS). The ITC is a
30% tax credit that can be claimed on the entire cost of the system and is paid out by the IRS over
5 years (Bolinger, 2014). The MACRS is an accelerated depreciation method that allows the entity
that owns the solar PV to claim the expense on their tax returns in a shorter time frame than they
would under a straight-line depreciation method31 (Bolinger, 2014). Under straight-line
depreciation, the total cost of the system is divided over the expected life of the system. With
MACRS, the cost of the system is divided over 6 years, accelerating the rate of return (Bolinger,
2014). The MACRS coupled with the ITC can only be applied to 85% of the total cost of the

31

Depreciation is treated as an expense on a tax return, this means that it reduces the total profits of an entity for
that year (the IRS only taxes profits). The advantage of accelerated depreciation is that due to the time-value of
money, the depreciation expense is more valuable in the early years than the later years.
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project (SEIA, 2017), but it is estimated that these two tax incentives will reduce the total cost of
the project by 50% (K. Kilgore, personal communication, May 2, 2017).
Additional state and city grants and tax incentives for solar PV that would further reduce
the cost of the project exist—such as NYSERDA’s Affordable Solar Predevelopment and
Technical Assistance Grant that provides $200,000 towards the predevelopment stage of an
affordable housing solar project—but they are not determinate of the success of the project (P.
Mandelstam, personal communication, May 3, 2017). These additional revenue sources would,
however, help to reduce the total cost of the project, a benefit passed on to the tenants (P.
Mandelstam, personal communication, May 3, 2017). GG&E could work with a not-for-profit
organization, such as Grid Alternatives, that is designed to assist affordable housing organizations
identify potential revenue sources (P. Mandelstam, personal communication, May 3, 2017).

Tax incentive limitations for affordable housing organizations
Despite the existence of financial incentives that reduce the cost of this project, an affordable
housing organization is unable to take advantage of them. An affordable housing organization is a
non-profit entity and is tax exempt (Downs, 2008). For this reason, an affordable housing
organization is unable to claim the ITC and MACRS depreciation on their tax returns that help to
reduce the total cost of the project (Downs, 2008).
To overcome this barrier, affordable housing organizations either enter into an agreement
with a third-party for-profit partner or sell the tax credits (P. Mandelstam, personal
communication, April 14, 2017). A third party, for-profit partner would enter this arrangement to
claim the solar panels on their taxes to receive the ITC, the MACRS depreciation, and a portion of
the revenue of the project (P. Mandelstam, personal communication, April 14, 2017).
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Alternatively, the affordable housing organization can sell the rights to the ITC directly to a forprofit third-party partner through a negotiated contract (K. Kilgore, personal communication, May
2, 2017).

Recouping the initial upfront costs
As further described below, for the FAC project, the initial upfront costs will be investor financed.
This investment will cover the cost of the solar panels, the installation, and all pre-development
costs such as a legal team or engineers that will ensure the feasibility of the project (K. Kilgore,
personal communication, December 22, 2016). However, it is challenging to recoup the investment
when the tenants pay their own utility bills, like FAC, and thus receive the monetary benefit of
GG&E’s investment.32 (Pazuniak, Reina, & Willis, 2015). To ensure the developer recoups its
investment in the solar array, the developer needs to develop a method to collect payment from
the tenants. (K. Kilgore, personal communication, December 22, 2016).
There are two methods that GG&E can use to recoup the upfront investment. The first is
that the developer will establish a Power Purchasing Agreement (PPA) directly with the tenant.
The second method is to take over the utility account from the tenants and then bill them directly.

PPAs
A PPA is a contract where the tenant agrees to purchase solar PV from the developer at an agreed
upon rate for a specific amount of time. (NREL, 2009). However, because tenants will still be
responsible for their utility bills (K. Kilgore, personal communication, December 22, 2016), this
agreement creates a second bill for the tenants.
32

This is called the split incentive problem, this means that the developer provides the upfront costs of the solar
array, but the tenants receive the monetary benefit on their utility bill (Pazuniak, Reina, & Willis, 2015).
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The New York State Energy Research and Development Agency (NYSERDA) suggests
three different ways to structure a PPA. The first way to structure a PPA is to establish a fixed rate
over the life of the agreement. However, if electricity prices decrease, then the tenants are left
paying at that agreed upon rate. The second way is to use an escalating rate that works on the
assumption that electricity prices will increase annually (this runs the same risk for tenants as the
first option). The third way to structure a PPA is to peg it to the utility rate, where the tenant will
always receive a discount below their cost of electricity (NYSERDA, 2015, pg 19).
There are challenges to establishing a PPA in an affordable housing organization (and
multifamily residents in general). Tenants will need to opt-in to establish this PPA. GG&E will
need to clearly explain the process to each tenant and have them sign the PPA that establishes the
rate they will pay the developer for the solar produced electricity (K. Kilgore, personal
communication, 2016). Furthermore, this method would require a second billing system on top of
their utility bill to accurately charge the tenants for the electricity that they have consumed (K.
Kilgore, personal communication, 2016). The benefit to the tenants is that they will receive a
monthly discount on their utility bill of roughly .05-.06$/kWh (roughly 20% off the blended rate)
(K. Kilgore, personal communication, 2016).

Taking over the tenants account
Another method to recoup the upfront cost of the project is to take over the tenants’ utility accounts
and bill them directly (K. Kilgore, personal communication, May 2, 2107). This puts the
responsibility of paying the utility bill on the affordable housing organization and/or OpCo. There
are two benefits to this method. The first is that it streamlines the process because tenants only
have to deal with one bill. The second benefit is that a contract does not need to be established
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with each tenant (K. Kilgore, personal communication, May 2, 2107). Yet, despite these benefits,
this method, like a PPA, requires GG&E to engage in tenant communications to collect utility
account information and to notify tenants of this change (K. Kilgore, personal communication,
May 2, 2107). Furthermore, taking over the tenants’ utility accounts puts a greater risk on the
organization and/or OpCo. If tenants decide to not pay their utility bill, the organization and/or
OpCo is responsible to cover that cost; a risk that falls to ConEdison with the PPA (K. Kilgore,
personal communication, May 2, 2107). GG&E and FAC are confident that this risk is acceptable,
and this is the method that GG&E and FAC will use for this project (P. Mandelstam, personal
communication, April 14, 2017; K. Kilgore, personal communication, May 2, 2017).

Aggregating and distributing solar electricity to all tenants
To deliver this monthly discount to all tenants at FAC, GG&E will need to deliver solar electricity
to all tenants even though not all of FAC’s buildings are able to host a solar PV system as a result
of non-suitable roofs. To overcome this challenge, GG&E will aggregate and distribute the solar
electricity produced from rooftops where it is feasible to install solar PV. There are two possible
methods to accomplish this goal: The Shared Solar Program and Remote Net Metering (RNM).
Additionally, GG&E will need to interconnect to the Grid.

The Shared Solar Program
The most likely means of aggregating and distributing solar electricity will be through the Shared
Solar Program that was established by the PSC in the “Order Establishing a Community
Distributed Generation Program” in July 2015 (Case 15-E-0082, 2015). The goal of the Shared
Solar Program is to allow people to install off-site solar produce electricity, and distribute that
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electricity to a different location. (Case 15-E-0082, 2015). The objective of the Shared Solar
Program is to engage people in the solar market who had initially been unable to participate, most
likely due to either not owning their roof or having a roof not suitable for the installation of solar
panels. (Case 15-E-0082, 2015). This section will explain the Shared Solar Program rules and how
GG&E can utilize the Shared Solar Program to aggregate and distribute solar electricity to the
tenants of FAC.
To distribute electricity from solar panels that are installed in one location, the electricity
will be aggregated by the utility (in the case of the GG&E and FAC project, ConEdison aggregates
the electricity). As depicted in Figure 5, the electricity that the solar installation produces, is then
distributed to participants’ utility bills. Tenants are only charged by ConEdison for the kWhs that
the solar electricity does not provide.

Figure 5: How the electricity is credited and billed through the Shared Solar Program. Source: NYSERDA-2015
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The PSC ruling that established the Shared Solar Program established rules on how to implement
a Shared Solar project. This is how GG&E would be able to aggregate and distribute solar
electricity to the tenants of FAC.

Under the Shared Solar Program, there needs to be a sponsor and a member:
•

The sponsor is anyone who is responsible for building the generation facility, and owning
or operating it. They also manage the membership; this includes collecting account
information and sending that information to the utility (Case 15-E-0082, 2015, pg 8).

•

The members are ratepayers who purchase credits for the solar (Case 15-E-0082, 2015,
pg 12).

As shown below on Figure 6, GG&E --the OpCo.-- is the sponsor of the project and the tenants of
FAC are the members.

Figure 6: This is how a solar project at an affordable housing organization utilizing the Shared Solar Program would function

The Shared Solar Program does create restrictions on how the electricity can be aggregated and
distributed:
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•

Only one member is allowed to have a demand greater than 25 kW. (Case 15-E-0082, 2015,
pg 7).

•

There is a 40%-60% split. No single member is allowed to consume more than 40% of the
total production of the solar system. Only one member is permitted to consumes more than
25 kW, and if that is the case it must remain less than 40% of the total distributed energy.
(Case 15-E-0082, 2015, pg 8).

•

There is a 10-member minimum, and each member must be allocated at least 1000 kWh
per year, furthermore members cannot take a percentage that is greater than their historical
annual average. (Case 15-E-0082, 2015, pg 8; Case 15-E-0082, 2015, pg 12).

The rules recognize that there is a challenge engaging residents that live in a multifamily
building that is master-metered33. An owner of the property that is master-metered would be
unable to enter the Shared Solar Program if all of his tenants counted as one member so an
exemption needed to be made (Case 15-E-0082, 2015, pg 13).
•

A building owner may report to the sponsor the number of occupants consuming 25 kW or
less that are participating indirectly in Community DG project through the owner. The
occupants would be treated as the project members for the sole purposes of determining
compliance with the 40%-60% allocation and ten member limitations. (Case 15-E-0082,
2015, pg 14).

Remote Net Metering
Remote Net Metering (RNM) is another possible method of distributing solar electricity to the
tenants of FAC. RMN can be found in Rider R of the ConEdison Tariff (ConEdison, 2017, p
244). RNM’s intent is to allow an owner who controls multiple utility accounts to redirect their
net metering credits that are produced under one account to secondary accounts (ConEdison,
2017, p 244). However, both the main account where the solar PV is interconnected and the

33

Master metered is where all electricity consumed in a multi-family building is tracked by one meter vs. sub
metered where individual apartments’ electricity consumption is tracked by their own meter.
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satellite account have to be under the same ownership (ConEdison, 2017, p 249). The intention
of RMN focused primarily on commercial accounts34, but might be a suitable alternative to
shared solar. GG&E could potentially use this tool if ConEdison views all of the utility accounts
on FAC’s property as under their ownership (ConEdison, 2017, p 244). This will either be
determined by the GG&E legal team or by ConEdison when GG&E submits the project for
approval (K. Kilgore, personal communication, 2016 & ConEdison, 2017).

Interconnection
It is the utilities’ responsibility to integrate solar PV into their grid and this requires an inspection
process, an engineering review and possible retrofits if the building does not have the appropriate
wiring to send the electricity in two directions35 (ConEdison, 2017). While ConEdison has
established their interconnection process for non-distributed solar projects, aggregating and
distributing solar PV is a new process for ConEdison. There is uncertainty about how the actual
process will work, as there have been very few successful Shared Solar projects36. There is not a
clear example of lessons learned that GG&E can utilize (N Ginsberg, personal communication,
January, 26, 2017).
Fortunately for GG&E, Con Edison recently provided an explanation of their
interconnection process on their website and highlighted what this process would look like in their
March 7, 2017 NYC Solar Installer Workshop Guide (ConEdison, 2017). This guide provides a

34

An example would be a college campus, where everything is owned by the school, but the utility established
separate accounts for different buildings.
35
Appendix D provides an analysis of the challenges with the current gird and integrating solar electricity.
36
Appendix E provides an explanation of why the shared solar program that was establish in July of 2015 has had
minimal success.
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clear outline of how ConEdison would handle the interconnection process and helps to reduce
some of the uncertainty (ConEdison, 2017).
This is how ConEdison will interconnect Shared Solar projects:
1. An installer/developer registers its solar array as they would with a typical
residential/commercial solar array.
2. Email ConEdison the Community Distributed Generation (“CDG”) Allocation Request
Form, that will report the account numbers and the amount of kWh each account will
purchase each month (the form can be found in Appendix F). It will take ConEdison
60 days before aggregation and distribution will commence (ConEdison, 2015).
3. Depending on the size of the array, ConEdison will conduct an inspection. If it is 25
kW or less, no inspection will occur. If the array is 25 kW or greater (as is the case of
the first stage of this install) then a ConEdison Engineering Review (CESIR) will occur.
This review will cost GG&E between $5,000-$10,000 and takes up to 20 business days.
4. Lastly, depending on how the building is integrated into the grid, there might be
additional costs. Typically, large load buildings are incapable of exporting electricity
to the grid, but tend to have large flat roofs, which would be ideal for solar installations.
Since real estate in NYC is at a premium, the buildings where solar panels are installed
for CDG might not be ideal and face this additional integration cost. GG&E should be
prepared for the possibility.
To start this process, GG&E will submit a completed application (see Appendix G that
provides the utility’s checklist of information that must be provided to the completed
application) with a non-refundable $750 application fee. This fee will be applied to the
interconnection costs associated with the project. Failure to submit the application within 30
days after starting the conversation will result in the project being considered withdrawn (SIR
Final, 2017).
It appears through research that one of the best practices would be to start compiling the
tenant’s information and utility accounts early in the process (ConEdison, 2017). This will ensure
that they are submitted at the same time the interconnection process begins, preventing any
possible delays in distributing the electricity to the accounts when the solar PV comes online and
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starts to generate electricity (ConEdison, 2017). When the interconnection process is completed,
ConEdison will provide the sponsor and customer with a letter that informs them that their
electricity is being aggregated and distributed (ConEdison, 2017).

Installing solar PV at FAC - The First Phase
Solar will be deployed on the roofs of the FAC owned properties that are optimal for solar
deployment. The breakdown of the solar distribution to tenants will occur as such:
•

Aggregated and Distributed: 100 kW of solar electricity will be distributed from the
rooftop where the production occurs to residents in buildings that are unable to host
solar panels. This distribution will occur either through the Shared Solar Program or
RNM.

•

Direct Distribution: 350 kW of solar electricity will be distributed directly to the
tenants who reside in the properties of the install.

The first phase of the project will likely reduce tenant’s utility bills $.05-.06/kWh (about 20%) by
GG&E37 (K. Kilgore, personal communication, 2017).

Installing solar PV at FAC-The Second Stage
The second stage will consist of locating land or roof space on non-FAC owned properties38 that
are capable of producing a total two megawatts of solar electricity. Ideally, this solar will be
deployed on a location that allows them to enter into a 20 year PPA to prevent a possible disruption
in electricity production (K. Kilgore, personal communication, December 22, 2016). An attorney
should be consulted to ensure that contracts with property owners at this phase provide protections

37

The rate for tenants is the cost of the project amortized over 20 years. After 20 years, the tenants will receive the
electricity for the cost of maintenance.
38
The first phase will maximize all suitable roof space to install solar PV but will only provide about 20% of the
total electricity consumption of the organization with solar electricity.
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to the property owners and future property owners. (Meaghan Colligan, personal communication,
May 5, 2017). For example, the contract can include with indemnity and hold harmless clauses
that survive the length of the contract, and rights to assign. (Meaghan Colligan, personal
communication, May 5, 2017)39

The system comes online
The system comes online and the tenants will be billed for the solar electricity to recoup the upfront
cost for the solar PV installation. After the investors are paid back (10-20 years), the tenants will
receive the solar PV at the cost of operation for the rest of the life of the solar PV (K Kilgore,
personal communication, 2016). For example, if the project reduces the per-kWh cost by $0.11,
the tenants will receive a $0.05/kWh discount, the investors will receive a $0.05/kWh payment to
recoup their costs, and the OpCo. will receive a $0.01/kWh to maintain the system and handle
billing. When the system has been paid off, the money that had been flowing to the investors will
now be distributed to the tenants (K Kilgore, personal communication, 2016). A flow chart of how
the entire process will happen can be found below in figure 7.

39

This should not be considered legal advice and does not create an attorney client relationship.
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Figure 7: Concept map of the full process to aggregate and distribute solar electricity to an affordable housing organization
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Additional Potential Challenges
Despite the solutions described above which outline the steps for a successful project, there are
several outstanding challenges that the developer should be aware of.

Low and Moderate Incomes Ratepayers
Affordable housing organizations must be able to utilize the cost savings associated with
distributed generation to invest in solar PV (Grid Alternatives, 2016). After the initial ruling of
the REV pricing scheme, the Joint Utilities argued in their December 6th, 2016 comments to the
PSC that the Shared Solar Program provided developers with the chance to install solar PV on a
scale comparable to wholesale solar, but sell it directly to customers at the retail rate (See
Appendix A & E for a full analysis of this issue). They argued for a price of distributed
generation that properly reflected the type of solar installs that the Shared Solar Program
incentivized.
There was worry that the PSC would side with the Joint Utilities and create a pricing
scheme that provided insufficient compensation for this project to be viable, as this is not a
benefit that is attainable in NYC (N Ginsburg, personal communication, January, 26, 2017). In
the March 7, 2017 ruling the PSC kept their pricing scheme that uses a higher value than the
Joint Utilities proposed (Case 15-E-0751, 2017; Case 15-E-0082, 2017).
Another challenge that faces affordable housing organizations is the high cost of remote
deployment in NYC. The PSC noted that affordable housing organizations in NYC were at the
greatest disadvantage in taking part in the benefit of deploying solar at a utility scale that is
available to Shared Solar Program projects outside of NYC (Case 15-E- 0751, 2017; Case 15-E0082, 2017, pg 139).
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To solve this problem, The PSC enabled affordable housing organizations and LMI
customers the option to access solar arrays in a different utility zone40 (Case 15-E-0751, 2017;
Case 15-E-0082, 2017). Unfortunately, up until this ruling, zone interconnection has been
prohibited, so there are no rules or mechanisms to facilitate this new solution. To address this
issue, The PSC ordered the utilities to develop a solution to properly account for solar electricity
that is generated in one zone and consumed in another. The utilities have until September 1, 2017
to submit their proposals to the PSC (Case 15-E-0751, 2017; Case 15-E-0082, 2017). Depending
on how fast the PSC acts on these proposals, the new regulations may create opportunities that
change elements of the project, or future projects.

Upfront Financing/Investor Payback
The last challenge for this project hinges on the project’s ability to access the necessary upfront
capital. This has been a struggle and has slowed down the process. Affordable housing
organizations are at a disadvantage when it comes to accessing capital. (P. Mandelstam, personal
communication, April 14, 2017). This is due to the fact that since most of the tenants are LMI
customers they are perceived to be unreliable to pay their monthly bills. (P. Mandelstam,
personal communication, April 14, 2017). For affordable housing organizations that want to
invest in solar PV that do not have the cash on-hand, there is a struggle to find willing investors
due to the perceived risks. (P. Mandelstam, personal communication, April 14, 2017). GG&E
hopes that the success of this project will show the viability to future investors of deploying solar
PV at affordable housing organizations.

40

A utility zone is the grid that a specific utility manages in New York. In NYC, the gird is managed by ConEdison
and referred to as Zone J.
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Due to this limitation of access to debt financing, the first phase of the FAC project will
have to utilize investor funding. Currently, the rate of return on this project is about 5% with a
20-year payback period (GG&E, 2017). GG&E is concerned that this method is not repeatable as
it is hard to find investors who will agree to what is considered a low rate for such a long
duration (K. Kilgore, personal communication, February 9, 2017). This has created a need to
identify ways to access debt financing. The New York Green Bank, a division of NYSERDA,
has emerged as a means to finance future solar projects.
The Green Bank functions as the bridge between renewable energy projects and private
sector investments (Green Bank, 2016, pg 3). The Green Bank recognizes that the private sector
views renewable energy projects as risky, and are there to help an organization access capital (C.
Harris, personal communication, March 6, 2017). By going through the Green Bank, GG&E has
a greater chance of securing a loan than if they had approached a traditional bank. To apply for
the Green Bank loan, a developer would need to submit an RFP (Green Bank, 2017). The Green
Bank would work with the developer at no fee to find the total capital for the project (Green
Bank, 2017). Furthermore, the Green Bank always charges market rate (they do not charge a
finders or processing fee), will tailor the collateral for each loan based on the project’s assets,
and help affordable housing organizations identify additional funding sources (C. Harris,
personal communication, March 6, 2017).

Conclusion
GG&E wants to create a repeatable model to bring solar electricity to affordable housing
organizations. Their first project at FAC will utilize New York’s remote distribution rules to
bring solar electricity to all 519 tenants. As described above, to accomplish this, GG&E will find
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third party investors who will provide the necessary upfront capital and provide a means to
capture the necessary tax incentives that will make this project financially viable. Furthermore,
GG&E will establish a billing method that will enable them to both recoup the upfront costs, and
provide the tenants with a reduced utility bill. The project also faces many challenges to
overcome to make this project viable. Those challenges include: understanding the Shared Solar
Program/RNM rules and what they would take to implement, the interconnection process, the
impact of changing regulations on the financial viability of the project, and lastly, access to the
necessary upfront capital. Yet, despite these challenges, this report provided possible methods
that a solar developer and/or an affordable housing organization could take to overcome these
challenges.
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Chapter 5: Recommendations & Conclusion
Recommendations for GG&E:
•

Initiate the interconnection process at the beginning of future projects.
A key component of the Shared Solar Program is providing member accounts to the
utility. For a developer that has to structure PPAs with each tenant, this process should
begin as soon as it appears that the project is feasible. That way the names of all of the
tenants and their accounts can be submitted and the electricity correctly distributed to
those accounts as soon as the solar PV begins to produce electricity.

•

Wait on the second phase of the project until new zoning laws are created.
The PSC has enabled affordable housing organizations to install remote solar in a
different utility zone. This will provide a huge cost discount to future projects. With the
goal of finalizing these rules in September 2017, it could be beneficial to wait before
GG&E begins phase 2.

•

Work with a solar company that has experience with the interconnection process that
understands ConEdison’s engineering requirements.
While this paper provides a high-level view of the interconnection process, the actual
process provided in the PSC’s interconnection rules are a lot more technical, and would
require the expertise of someone who has had past experience with the interconnection
process.
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•

Develop a relationship with the Green Bank to gain access to debt financing for future
projects.
The Green Bank is a valuable resource that can help GG&E gain access to financing and
loans. This will reduce the need to find investors who might not be satisfied with the
returns that solar electricity for LMI customers provides.

•

Hire team of consultants to evaluate the roof to ensure project feasibility.
When identifying future projects, specifically offsite locations that are believed to be
suitable to host a solar PV installation, doing an initial analysis will prevent wasting time
and money with other aspects of the project to find out that the project cannot come to
fruition due to the roof. Hiring a team of consultants when a roof is identified to do an
initial evaluation will ensure that deployment at that location is feasible.

•

Consider integrating battery storage into future projects.
The value of solar PV without battery storage that is aggregated and distributed either
through the Shared Solar Program or RNM is expected to continue to decrease as more
installed capacity comes online (this is the reduction of the MTC). However, one of the
values that the REV pricing scheme added to their new value stack is the Installed
Capacity Value that provides compensation for projects that help provide electricity
during the peak hour. Future projects can get a higher price for their produced electricity
if there is also installed battery storage that helps to provide electricity during peak times.
(this is not discussed in the report, but worth investigating further).
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Recommendations for Policymakers:
•

Increased access to funding for Affordable Housing Organizations and LMI Customers.
There is a hesitancy from private investors to provide capital for projects that will provide
LMI customers with solar electricity due to the fact that investors view these customers
as risky. This has made it very difficult for LMI customers to access solar electricity. The
Green Bank steps in as a possible asset to provide this capital. Policymakers in Albany
should focus on providing additional capital to the Green Bank that focuses specifically
on bringing solar electricity to LMI customers.

•

Expand the zone for all solar deployment.
NYC, home to 8 million people, consumes a lot of electricity. However, the city has
limited viable locations for remote solar projects. Permitting remote solar projects in
Westchester and Long Island would be a way to help increase the amount of solar
electricity that powers NYC.

•

Create financial tools to help reduce development risk.
One way to incentivize the deployment of solar PV in NYC is to find a way to cover the
risk that developers face due to property owners who do not want to opt into long term
contracts. If policymakers could find a way to help cover the cost of removing solar PV
after a property is sold, and provide customers who have signed a PPA to continue to
access electricity at the agreed upon reduced rate while a new site for the solar project is
located, this would encourage solar deployment in NYC without expanding the zone.
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•

Provide the sponsor with the monetary credit and developers with financial incentives.
The sponsor is responsible for the upfront cost of the installation. Instead of providing the
monetary credit to the tenant’s utility bill that results in the need to create a method to
recoup the upfront cost, give the sponsor the option to receive the monetary credit
directly. Furthermore, create additional financial incentives for developers to bring solar
PV to affordable housing organizations. As the margins on future affordable housing
projects are expected to be as slim as the FAC project, developers are less inclined to take
on these types of projects.
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Conclusion
The energy landscape in New York is rapidly changing. Governor Cuomo’s administration wants
to power New York with 50% renewable energy by 2030. To accomplish this, the administration
created the REV initiative that focuses on ways to increase the deployment of renewable energy.
One of the ways that has arisen from this initiative is the ability to aggregate and distribute solar
electricity. The ability to aggregate and distribute solar electricity offers residential customers
access to solar electricity even if they are unable to install their own solar PV. GG&E recognized
aggregation as a means to bring solar electricity to affordable housing organizations.
For an affordable housing organization, the value of investing in solar PV is that it
reduces their tenants’ electricity costs. This will reduce cost burdens to those who are struggling
to make ends meet in NYC. However, the landscape in New York is changing due to the REV
initiative and the growing increases in the deployment of distributed generation. The old method
of pricing, NEM, was deemed insufficient to address this changing landscape. NEM was
considered insufficient for two reasons. The first is that it would begin to overvalue distributed
generation as the quantity of distributed generation increased and the deployment costs
decreased. The second is that it treated all distributed generation as providing equal value to the
grid.
The REV initiative created the value stack to address both of these issues. First, the new
price for distributed generation is set by the value that the electricity provides to the grid, such as
providing electricity during the peak hour or reducing carbon emissions. Second, the REV
initiative creates the MTC, which will keep the price of distributed generation high to continue to
incentivize the deployment of renewable energy and then decrease over time as more installed
capacity is deployed to protect the utilities’ revenue and not adversely affect customers unable to
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access distributed generation. The REV value stack calculates the total value that distributed
generation provides to the grid and compensates the customers who purchased the aggregated
and distributed solar electricity with a monetary credit on their utility bill. However, the new
valuation of distributed generation will impact aggregated and distributed generation projects
that are necessary to bring 100% solar electricity to affordable housing organizations.
The price of solar electricity is essential, as it is the financial benefit that affordable
housing organizations seek when determining whether to invest in solar PV. GG&E believes that
with these new rules they can power FAC’s 46 properties with 100% solar electricity and reduce
the tenants’ utility bill. FAC operates 46 properties and not all of them have roofs suitable for
solar PV. To ensure all tenants receive the benefit of the installed solar electricity, GG&E and
FAC want to aggregate and distribute solar electricity. This will be done through the Shared
Solar Program or RNM. However, these are new laws and there have not been enough successful
projects to establish best practices on how to implement them.
Furthermore, with the creation of the REV pricing scheme, there was an uncertainty that
it would impact the financial feasibility of the current project. The new REV pricing scheme did
not impact this current project, but future projects will face the continuing decreasing value of
distributed generation.
Lastly, there is the uncertainty about how to fund future projects. Investors have
expressed a hesitancy to invest in LMI customers. They view them as unreliable in their ability
to pay their utility bills. This has created a shortfall in available upfront capital for affordable
housing organizations. GG&E hopes that this project will help demonstrate that this perceived
risk is unfounded and that funding solar projects for affordable housing organizations will
provide steady financial returns.
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With the rapidly changing regulatory landscape and new rules, there is uncertainty about
the ability to provide affordable housing organizations with 100% solar electricity utilizing New
York’s new distribution laws. However, this report aims to provide an analysis of the new rules,
the challenges, and possible means to overcome them. As these rules are constantly evolving the
hope is that they continue to make it easier for affordable housing organizations to provide their
tenants with cheaper electricity and to transform New York’s electricity grid to one that is
predominantly powered by renewable electricity.
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Appendix A: The Utilities Comments
The Joint Utilities counter that the current REV proposal overvalues distributed generation. This
could lead to additional costs that will be passed on to other utility customers who are unable to
implement and benefit from their own distributed generation. In their December 6, 2016
comments in response to the PSC case the Joint Utilities made these counter arguments:
•

There is currently $250 million worth of distributed generation sitting in the
interconnection queue and if all of this capacity is installed this is a burden that will be
placed on current utility customers.

•

The Community Distributed Generation program gives developers increased profits, as
they are able to install solar at the rate of residential solar, at half the cost. This has led to
4,000 MW of capacity entering the interconnection queue.
The Joint Utilities argue that the current pricing structure of the Shared Solar Program

has incentivized developers to abuse the system. Developers recognize that there are huge profits
to be gained by being paid at the residential solar rate, but having development costs that are half
as high. The Joint Utilities estimated under the current pricing scheme that developers can see
profit margins of 80% (Joint Utilities, 2016). Furthermore, REV argued that their pricing scheme
would only result in a 2% impact on the utilities’ annual revenue (Case 15-E-0751, 2016). The
Joint Utilities argue with the current projects that are waiting in the interconnection queue the
impact will be closer to 25% (Joint Utilities, 2016).
The original net metering rules were designed to subsidize the high cost of solar PV
installations, especially since it was a nascent market. Net metering was a tool that policymakers
could use to help the cost of solar deployment be competitive with their utility. The Joint
Utilities argue that time has passed, and the current REV proposal continues to overvalue solar
electricity.
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The Joint Utilities Proposal to Address These Concerns

In their December 6th, 2016 comments, the Joint Utilities argued that to address these concerns
there are three areas of the REV pricing mechanism could be adjusted: adding additional
tranches, adjusting the Market Transition Credit, and putting a cap on the monetary credit.
The addition of additional tranches allows a gradual step down in the value of distributed
generation. This aims to prevent the rush of projects that try and be added to the highest paying
tranche, and allows the projects to be gradually brought online.
Furthermore, the Joint Utilities argue that currently the Market Transition Credit locks in
the price of the distributed generation for too long. Currently, the rules of REV lock in the price
of solar for 20 years. This imposes a burden on the utilities where they are required to pay that
price regardless what happens to the market rate of electricity.
Lastly, under the REV proposal, it is possible for the monetary credit to be greater than
the volumetric credit. The volumetric credit has already shown it is providing excess value to
developers. The Joint Utilities does not advise creating a new mechanism that provides greater
value for developers.
The Joint Utilities think that the REV report overvalues distributed generation, and warns
that this will impact ratepayers who are unable to take advantage of distributed generation. They
argue if the pricing mechanism more accurately reflects the value of distributed generation, the
shift in costs are equally distributed.
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Appendix B: Map of FAC Properties
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Appendix C: The REV debate on Affordable Housing
The current debate between the REV proposal and the Joint Utilities does not focus on low and
moderate income (LMI) ratepayers. Since FAC only serves LMI customers, a higher value of
solar PV is necessary to make the project financially feasible. If the PSC takes the Joint Utilities
recommendation (from Appendix A) that the revenue of this project is at risk of decreasing, this
could make the project financial unfeasible. Furthermore, affordable housing organizations that
install solar PV on their own property but utilize distributed generation tools to aggregate and
distribute solar electricity to their tenants face an issue where they do not enjoy the decreased
costs of remote deployment that the Joint Utilities are concerned about.
Fortunately, for low and moderate income (LMI) ratepayers, comments by Grid
Alternatives, a national nonprofit, addresses this specific issue. Grid Alternatives raised concerns
that the Joint Utilities recommendations would make it so that affordable housing organizations
and LMI households would be incapable of accessing solar electricity. In a December 5th, 2016
comment with regards to the case “In the Matter of the Value of Distributed Energy Resources”
Grid Alternatives argued: “A high valuation of solar is a critical component to delivering GRID’s
Mission. Simply, the more solar is valued, the more savings GRID is able to offer our LMI
clients. GRID Alternatives’ LMI clients have the most to gain from the deployment of DER,
including CDG.”
The Joint Utilities reference this comment in their December 19th, 2016 comments. They
agreed with this assessment and they propose three different ways to accomplish this:
1. That all projects must have LMI customers.
2. All projects focused on LMI customers have the ability to access capital that is generated
through a maintenance charge.
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3. LMI projects can be grandfathered into earlier tranches where they receive the original rate.
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Appendix D: Challenges of integrating solar PV into the current grid
Integrating Solar PV into the current grid raises a series of issues for the utilities that have led to
an increase in costs. Solar PV is creating two challenges for utilities based on its intermittent and
distributed nature. The current grid is designed for fuels that can be used to produce continuous
electricity. Solar PV is an intermittent energy source that can only produce electricity at certain
times of the day, limiting the possibility of fully replacing the current system until there is a way
to create a consistent 24-hours-a-day baseload of electricity (Balcombe et al., 2015). This has led
to issues where the grid operators are operating under uncertain conditions, as backup electricity
is always required in case solar generated electricity is unexpectedly unavailable. This reserve
electricity comes at a greater expensive than the solar energy (Stram, 2016; Balcombe et al.,
2015).
Another concern with regards to residential solar is that the distributed nature of the
production runs counter to the fact that the current objective of the grid is to send electricity in
one direction (NREL, 2013). This requires upgrades to the grid to ensure that electricity not
produced at a centralized location is capable of being utilized elsewhere. The traditional method
of electricity production utilizes large facilities to produce cheap electricity that the utilities
purchase at a wholesale rate and supply to customers at a retail rate (Tayal, 2016; Giotitsas,
Pazaitis, Kostakis, 2015). Integrating residential solar into the grid is placing a cost burden onto
the utilities that is disrupting their business model.
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Appendix E: The Shared Solar Interconnection Challenges

The Shared Solar program was established in July 2015 but the program stalled (Utility Drive,
2016). Solar developers recognized that they could deploy residential solar at a significantly
lower cost through the Shared Solar Program (this is still the case and will be discussed further in
the Low and Moderate Incomes Ratepayers section). One of the advantages that the Shared Solar
Program provides for developers is that the developer can deploy solar PV at a utility scale (this
is solar PV that is typically purchased by the utility at the wholesale rate), but sell that electricity
directly to the customer41. Solar companies rushed to submit all of their projects regardless of
their chances of being completed. This allowed them to claim a spot in the queue, as projects
were approved in the order they were submitted. Submitting all potential projects provided the
solar developers time to analyze which projects were viable without losing their place in the
queue (Utility Drive, 2016). However, this overwhelmed the utilities as they sorted through
which projects were actually viable. This forced the PSC to create new interconnection rules in
February, 2017. The new rules can be found in the PSC’s updated version of the “New York
State Standardized Interconnection Requirements and Application Process for New Distributed
Generators 5 MW or Less Connected in Parallel with Utility Distribution Systems,” that created
clear deadlines for developers that they had to comply with to prevent their application from
being withdrawn.

41

The utilities were obviously not happy with solar developers being able to sell their electricity at a rate above the
wholesale rate (for a full analysis of the utilities arguments can be found in appendix A).
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Appendix F: Community Distributed Generation (“CDG”) Allocation Request Form
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Appendix G: Application Package Checklist
APPENDIX F

APPLICATION PACKAGE CHECKLIST
Completed standard application form
New York State Standardized Acknowledgement of Property
Owner Consent Form – For Systems above 50 kW up to 5 MW
Only – Refer to Appendix H for form
Signed copy of the standard contract

√
√
√

Letter of authorization, signed by the Customer, to provide for
the contractor to act as the customer’s agent, if necessary

√

If requesting a new service, a site plan with the proposed
interconnection point identified by a Google Earth, Bing Maps
or similar satellite image. For those projects on existing
services, account and meter numbers shall be provided

√

Description / Narrative of the project and site proposed. If
multiple DG systems are being proposed at the same
site/location, this information needs to be identified and
explained in detail.

√

DG technology type
DG fuel source / configuration
Proposed project size in AC kW
Project is net metered, remote, or community net metered
Metering configuration
Copy of the certificate of compliance referencing UL 1741

√
√
√
√
√
√

Copy of the manufacturer’s data sheet for the interface
equipment
Copy of the manufacturer’s verification test procedures, if
required
System Diagram - A three line diagram for designs proposed on
three phase systems, including detailed information on the
wiring configuration at the PCC and an exact representation of
existing utility service. One line diagrams shall be acceptable
for single phase installations

√
√

√
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